Sequential changes in glutamate transporter protein levels during Fe(3+)-induced epileptogenesis.
Severe head injury in humans causes recurrent seizures; this form of epilepsy appears to correlate with occurrence of parenchymal hemorrhage. Injection of ferric cations, one component of hemoglobin, into rat amygdala, causes lipid peroxidation, and recurrent spontaneous seizures. We wondered whether regulation of extracellular glutamate might be perturbed as a mechanism of chronic epileptogenesis, therefore levels of glutamate transporter proteins GLT-1, GLAST and EAAC-1 were measured in ipsilateral and contralateral hippocampi removed from rats having spontaneous iron-induced limbic seizures. The neuronal transporter EAAC-1 was elevated bilaterally up to 30 days following the microinjection that initiated seizures. The neuronal transporter EAAC-1 was elevated bilaterally up to 30 days following the microinjection that initiated seizures. The glial transporter GLT-1 increased 5 and 15 days after iron injection on the side contralateral to the injection then returned to basal levels 30 days after the lesion. GLAST also showed an initial increase but at 15 and 30 days after injection, when experimental animals were experiencing spontaneous limbic behavioral seizures, this protein was down-regulated. The results suggest that iron-induced epileptogenesis involves alteration in glial glutamate transport that may lead to enhanced excitation within the hippocampus.